A light and electron microscopic study of the metabotropic glutamate receptor mGluR1a in the normal and kainate-lesioned rat hippocampus.
The distribution of the metabotropic glutamate receptor mGluR1a was studied in the normal and kainate-lesioned rat hippocampus using a monoclonal (MAb) and a polyclonal antibody to mGluR1a. Many labeled nonpyramidal neurons were observed in the stratum oriens of CA1 in sections incubated with MAb. In comparison, fewer labeled neurons were observed in this layer in sections incubated with polyclonal antibody. Many nonpyramidal neurons were observed in the stratum lucidum of CA3 and the hilus of the dentate gyrus, with both antibodies. The cell bodies of pyramidal neurons were unlabeled. A dense network of labeled processes was observed in the neuropil of the CA fields at electron microscopy. Some dendrites were very densely labeled and did not contain dendritic spines. These were identified as dendrites of nonpyramidal neurons. Other dendrites contained lightly labeled dendritic shafts, but densely labeled dendritic spines, and were identified as dendrites of pyramidal neurons. Intravenous kainate injections resulted in destruction of pyramidal neurons and a massive decrease in mGluR1a immunoreactivity in the CA fields. This decrease was obvious even at 1-5 d postinjection, when the nonpyramidal neurons in the stratum oriens remained densely labeled, suggesting that pyramidal neurons contributed significantly to mGluR1a staining in the CA fields. We conclude that the dendritic spines of hippocampal pyramidal neurons contain mGluR1a, even though little staining is observed in their parent dendritic shafts or cell bodies.